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Background: Anterior displacement of the anus has been reported to be a cause of 
chronic constipation amongst young children. However, the normal position of the 
anus has not been studied in Taiwan.
Patients and Methods: Normal anal positioning was studied in 200 neonates (100 
males and 100 females). All of these individuals were non-constipated. The position 
of the anus was numerically defined by the anal position index (API), which is the 
distance from the center of the anus to the vagina or scrotum divided by the distance 
between the vagina or scrotum and the coccyx. Thirty non-constipated infants aged 
between 5 and 19 months (15 males and 15 females) were included in the study to 
compare the index between neonates and older infants.
Results: The API values were 0.54 ± 0.03 (95% CI, 0.48−0.60) for newborn males and 
0.40 ± 0.04 (95% CI, 0.32−0.47) for newborn females, 0.53 ± 0.02 (95% CI, 0.49−0.57) 
for young boys and 0.39 ± 0.06 (95% CI, 0.28−0.51) for young girls. The difference in 
indices between males and females was significant, but there was no significant 
difference in the indices between newborns and older infants.
Conclusions: The API is independent of age, and provides a constant and reliable 
parameter for determining the position of the anus.
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1. Introduction
Chronic constipation is very common amongst chil-
dren, though its exact etiology is unknown in most 
cases.1 In 1978, Hendren, and Leap and Ramenofsky 
reported that a number of patients afflicted 
with idiopathic constipation featured an anteriorly 
positioned anus, though they did not define the 
precise location of the anus.2,3 In 1984, Reisner 
et al first proposed the anal-position index (API) as 
a reliable method of determining the normal posi-
tioning of the anus.4 Subsequent to this, studies in 
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several different countries have presented refer-
ence data in the API format.5−7 The aim of this 
study, using a simple methodology, was to define 
and compare the positions of the anus in neonates 
and infants in Taiwan, using the API.
2. Materials and Methods
2.1. Data source and analysis
We examined 200 term neonates (100 males and 
100 females) who were born at Mackay Memorial 
Hospital. All the neonates were < 3 days old and 
without obvious anomalies, especially in the peri-
neum. Thirty non-constipated children (15 males 
and 15 females), aged between 5 and 19 months 
(mean ages 10 and 8.5 months, respectively), were 
compared to see if the position of the anus varied 
with age. All of the subjects were non-constipated. 
Determination of the API was performed while the 
patient was lying on his or her back with hips and 
knees flexed (lithotomy position). We measured 
the distance from the base of the scrotum to the 
center of the anus, and from the base of the scro-
tum to the coccyx for study-participating males, 
and from the vaginal fourchette to the center of 
the anus, and from vaginal fourchette to the coccyx 
for females (Figures 1 and 2). The API was then 
calculated using the following formula:
Scroto-anal distance (cm)API in
males Scroto-coccygeal distance (cm)
Fourchette-anal distance (cm)
Fourchette-coccygeal distance (cm)
=
API in
females
=
2.2. Statistical analysis
All data were analyzed using the software Statistical 
Package for the Social Sciences (SPSS for Windows, 
ver. 10; SPSS Inc., Chicago, IL, USA). The resultant 
APIs for newborns and young children of both gen-
ders were calculated and analyzed using Student’s 
t-tests. Data were expressed as mean ± standard 
deviation (SD) where appropriate, and a p value 
of < 0.05 was considered to represent statistical 
significance.
3. Results
The mean ± SD of the API was 0.54 ± 0.03 (95% CI, 
0.48−0.60) for newborn males and 0.40 ± 0.04 (95% 
CI, 0.32−0.47) for newborn females (p < 0.05). The 
mean ± SD of the API for male infants aged 5−19 
months was 0.53 ± 0.02 (95% CI, 0.49−0.57) and 
0.39 ± 0.06 (95% CI, 0.28−0.51) for corresponding 
females. Here was no significant difference in API 
between neonates and older infants. However, the 
mean API was significantly higher in males than
females (p < 0.05) (Table 1).
4. Discussion
Anterior anus, anteriorly displaced anus (ADA), an-
terior ectopic anus, anteriorly located anus or 
short perineal body are synonyms for the same 
anomaly. The diagnosis of ADA is traditionally made 
by visual inspection; however, the results of such 
determinations can vary widely depending on the 
techniques adopted by the inspecting physicians.2,3 
Such anomalies may not be easily detected at first 
sight when examining an individual. The API, how-
ever, is easy to measure in neonates or older in-
fants, and will help to set a standard for identifying 
an ADA in both boys and girls.
In 1984, Reisner et al proposed the API as a 
more reliable method of determining the position 
Scroto-coccygeal distance
Scroto-anal distance
Figure 1 Measuring the anal position index in males.
Fourchette-anal distance
Fourchette-coccygeal
distance
Figure 2 Measuring the anal position index in females.
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of the anus compared with analogous, previously 
used techniques.4 They found that the mean API 
was 0.40 ± 0.06 for girls and 0.56 ± 0.40 for boys, 
and they defined an API of < 0.34 for girls and < 0.46 
for boys as being indicative of an ADA.4
ADA is a not uncommon congenital abnormality of 
the anorectal region, and may be an important cause 
of constipation in infancy and early childhood.2−4 
The incidence of this abnormality in Turkey was re-
ported to be 24.6% among boys aged between 1 
month and 10 years and 43.4% among girls aged 
between 1 month and 8 years, after measuring the 
API.8 In 1984, Leape and Ramenofsky reported that 
ADA was the main cause of constipation in more 
than one third of all chronically constipated chil-
dren.3 However, in 1987, Bar-Maor and Eitan found 
no significant difference in mean API between 
healthy children and children with idiopathic con-
stipation.6 Herek and Polat also claimed that ADA 
was not associated with an increased incidence of 
constipation, though girls with ADA were found to 
have more constipation than boys with ADA in their 
study.8 Infants or children with an abnormal API 
should thus be referred for follow-up or for further 
examinations.
ADA is usually associated with malformation of 
the mid-portion of the external sphincter and weak-
ness of the corresponding segment of the anal ca-
nal.9 The most common symptoms of such an anomaly 
are constipation and painful defecation, which are 
usually present from birth or from the time of 
weaning from breast feeding.3,9−11 It has been re-
ported that surgery may be necessary when ADA is 
associated with severe constipation that is refrac-
tory to the usual treatments.2,3,9−11 In patients who 
underwent surgical treatment, a prominent poste-
rior rectal shelf (PRS) and an anal dimple posterior 
to the anus were reported to be the most common 
characteristics.2,3,9−11 Herek suggested that a prom-
inent PRS and an anal dimple posterior to the anus 
should be diagnosed as an anorectal malformation,12 
whereas an ADA is simply an anatomical variant of 
the anal region.8
ADA had been reported to be more common 
amongst girls than boys.3,4,6,8 Our study showed 
that the normal anal opening in females is closer 
to the genitalia than to the coccyx, and is located 
anterior to the midpoint between the fourchette 
and the coccyx, which is similar to the results of 
previous studies.4−8 Further investigations of ab-
normal ADA amongst young females are thus clearly 
warranted in the future.
The API values found in our study appeared to 
be constant and did not vary with age over the 
studied age range of the participants. Similar re-
sults were reported by Reisner and colleagues4. 
Their study population included 74 males and 30 
females, aged from 3 days to 12 years, and the API 
was constant irrespective of age differences. This 
suggests that ADA, detected in the neonatal pe-
riod, will be associated with an API that remains 
similar as the involved individual ages. However, 
further investigations into APIs in different age 
groups are required to determine if the index re-
mains constant as a child grows.
Previous studies have found no effect of ethnic 
differences on API.6 The API values measured in 
our study are similar to those from earlier studies 
performed in other countries, though differences 
still exist (Table 2). Discrepancies among studies 
could be due to the different techniques used7 or 
due to racial differences. Multiple measurements 
should be performed when obtaining the distances 
used for determining API, which should help to 
reduce the bias due to manmade errors.
5. Conclusions
The API is an appropriate and useful index. It is con-
sistent, convenient and easily measured under most 
circumstances. We strongly suggest that API should 
be used as an objective parameter to aid differen-
tiation between a normally- and anteriorly-located 
anus. API measurements should therefore be per-
formed in infants or young children when possible. 
Physicians and parents should be alerted to the 
fact that an ADA may be a possible cause of consti-
pation, and that a child with this condition should 
undergo appropriate follow-up.
Table 1 Comparison of the anal position index between neonates and children
 Sex (no.) Mean ± SD 95% CI Maximal Minimal
Neonates Male (100) 0.54 ± 0.03 0.48−0.60 0.63 0.50
 Female (100) 0.40 ± 0.04* 0.32−0.47 0.47 0.33
Children Male (15) 0.53 ± 0.02† 0.49−0.57 0.69 0.47
 Female (15) 0.39 ± 0.06*† 0.28−0.51 0.57 0.28
*p < 0.05 compared with male. †p > 0.05 compared with newborn.
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Table 2 The mean values of anal position index from different studies
Authors (yr) Country Cases (No.) Age API (male) API (female)
Reisner et al (1984) Israel 200 Neonates 0.58 ± 0.06 0.44 ± 0.05
Bar-Maor & Eitan (1987) Israel 104 3 days to 12 years 0.56 ± 0.2 0.39 ± 0.09
Genc et al (2002) Turkey 60 Neonates 0.53 ± 0.05 0.46 ± 0.08
Herek & Polat (2004) Turkey 238 1 month to 10 years 0.54 ± 0.06 0.42 ± 0.06
Davari & Hosseinpour (2006) Iran 400 Neonates 0.54 ± 0.07 0.45 ± 0.08
Chan et al (2008) Taiwan 200 Neonates 0.54 ± 0.03 0.40 ± 0.04
